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PURPOSE: To make the state of a surface good and save the work such as 
finish processing by filling molten synthetic resin in a cavity, and then force 
fitting hollow section- forming fluid into said cavity and extruding the molten 
synthetic resin in the cavity into an auxiliary chamber to form a hollow section. 

CONSTITUTION: An injection nozzle 7 is brought into contact with a sprue 6 
of a closed mold 5 and molten synthetic resin is filled in a cavity 1. Hollow 
section forming liquid is force fitted into the cavity 1 after the molten synthetic 
resin 2 is filled in the cavity 1 and a hollow section 3 is formed while the mol- 
ten synthetic resin 2 in the cavity 1 is extruded into an auxiliary chamber 
4. At that time, the communication between the cavity 1 and the auxiliary 
chamber 4 is set to be on and off, and it is preferable to shut off the communica- 
tion between the two when the molten synthetic resin is injected into the cavity 
1, and to open the communication between the two when hollow section forming 
fluid is force fitted into the cavity 1. 
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Specification 



1 . Title of the Invention 

Hollow Molded Object and Molding Method Therefor 

2. Claims 

(1) A hollow molded object, wherein the hollow molded object is formed by continuously 
injecting a melted synthetic resin into a mold cavity, wherein the hollow molded object 
has a surface that is not overstretched or overlapping, and wherein the hollow molded 
object has a hollow section with a volumetric capacity exceeding the amount of thermal 
contraction in the melted resin. 

(2) The hollow molded object described in claim 1, wherein the hollow molded object is 
made of an amorphous resin, and wherein the hollow section has a volumetric capacity 
exceeding 10%. 

(3) The hollow molded object described in claim 1 , wherein the hollow molded object is 
made of a crystalline resin, and wherein the hollow section has a volumetric capacity 
exceeding 15%. 

(4) A molding method for a hollow molded object, wherein the molding method has a 
step in which the hollow section forming fluid is injected into the cavity after the cavity 



has been filled with a melted synthetic resin, forcing some of the melted synthetic resin 
inside the cavity into a spare chamber connected to the cavity and forming the hollow 
section. 

(5) The molding method for a hollow molded object described in claim 4, wherein the 
space between the cavity and the spare chamber is blocked when the melted synthetic 
resin is injected into the cavity, and wherein the space between the cavity and the spare 
chamber is opened when the hollow space forming fluid is injected into the cavity. 

(6) The molding method for a hollow molded object described in claim 4, wherein the 
interior of the cavity contains a groove extending inside the cavity from the vicinity of the 
melted synthetic resin injecting position to the vicinity of the spare chamber so as to form 
a reinforcing rib with a width exceeding 0.7 times the thickness of the mold. 

3. Detailed Description of the Invention 
[Industrial Field of Application] 

The present invention relates to a hollow molded product and a molding method for a 
hollow molded product in which the hollow section is formed in the required position, the 
volumetric capacity of the hollow section is increased, and the surface of the molded 
product is superior. 

[Prior Art] 
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In the prior art method, a hollow molded object is formed by injecting a melted synthetic 
resin into a cavity in an amount insufficient to fill the cavity and then injecting pressurized 
gas, or injecting both the melted synthetic resin and pressurized gas simultaneously 
(Japanese Examined Patent Application Disclosure No. 57-14968). 

In this method, the injection of the pressurized gas expands the cavity and forms a 
hollow molded object with a thinner surface layer. 

[Problem Solved by the Invention] 

Unfortunately, the hollow molded objects and method for manufacturing hollow molded 
objects in the prior art experience the following problems. 

(1) When a hollow molded object is formed by injecting a melted synthetic resin into a 
cavity in an amount insufficient to fill the cavity and then injecting pressurized gas, the 
surface of the hollow molded object tends to contain uneven ring-shaped bands (called 
"hesitation marks"). 

(2) When a hollow molded object is formed by injecting a melted synthetic resin into a 
cavity in an amount insufficient to fill the cavity and then injecting pressurized gas in an 
amount corresponding to the thermal contraction during the cooling and hardening of the 
melted synthetic resin, hesitation marks are not formed. However, the hollow section 
formed is only equivalent to the amount of thermal contraction. The volumetric capacity 
of a hollow section formed in this manner depends on the type of synthetic resin used 
(amorphous resin or crystalline resin, unreinforced or reinforced with a filler), the 
temperature conditions during the molding process, the thickness of the molded object, 
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and the shape of the molded object. However, the volumetric capacity is generally 
3-10% in the case of an amorphous resin and 6-15% in the case of a crystalline resin. 
A hollow section with a volumetric capacity exceeding 15% cannot be obtained. 

(3) Because the pressurized gas has difficulty expanding the melted synthetic resin 
farther away from the injection point of the pressurized gas, the thickness of the molded 
hollow section is thinner at the end. As a result, it is difficult to obtain a hollow section as 
designed. 

(4) If the pressurized gas is injected with the melted synthetic resin, the gas has to be 
pressurized enough to resist the injection pressure of the melted synthetic resin, which 
usually exceeds 500 kg/cm 2 . High-pressure injection places a great burden on 
production equipment, so is seldom practical. 

(5) When a cavity is enlarged using pressurized gas, a relatively uniform hollow section 
with a large volumetric capacity can be formed. However, the surface of the hollow 
molded product is inevitably blemished. 

[Means of Solving the Problem] 

The present inventors discovered that hesitation marks are created when the injection of 
melted synthetic resin is suspended after switching from the injection of the melted 
synthetic resin to the injection of pressurized gas. In other words, melted synthetic resin 
begins to cool and harden as soon as it comes into contact with the inside of the cavity. 
When the injection of melted synthetic resin is suspended under these circumstances, 
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contact of the melted synthetic resin with the cavity wall is also suspended. This is the 
cause of hesitation marks. 

When the cavity is expanded by the injection of pressurized gas, the expansion of the 
cavity causes the surface of the melted synthetic resin that has made contact with the 
cavity wall and already started to cool and harden to overstretch or overlap. This causes 
surface blemishes. 

The present invention is the product of this discovery. The following is an explanation of 
the present invention with reference to FIG 1. In claim 1, the present invention is a 
hollow molded object, wherein the hollow molded object is formed by continuously 
injecting a melted synthetic resin 2 into a mold cavity 1, wherein the hollow molded 
object has a surface that is not overstretched or overlapping, and wherein the hollow 
molded object has a hollow section 3 with a volumetric capacity exceeding the amount 
of thermal contraction in the melted resin. 

In claim 4, the present invention is a molding method for a hollow molded object, 
wherein the molding method has a step in which the hollow section forming fluid is 
injected into the cavity 1 after the cavity 1 has been filled with a melted synthetic resin 2, 
forcing some of the melted synthetic resin 2 inside the cavity 1 into a spare chamber 
connected 4 to the cavity and forming the hollow section 3. 

The following is an explanation of the present invention. 
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In a hollow molded object of the present invention, the melted synthetic resin is 
continuously injected. As a result, the melted synthetic resin makes contact with the wall 
inside the cavity 1 at a constant rate without being cut off. 

When a cavity 1 with an initial shape shown in FIG 2 (a) is expanded to the shape 
shown in FIG 2 (b), the melted synthetic resin 2 (the layer hardened in direct contact with 
the cool inner wall of the cavity 1 ) in section A of (a) is overstretched to resemble section 
A' in (b). In other words, the cavity 1 is expanded and the surface of the melted 
synthetic resin 2 in contact with the inner wall of the cavity 1 is overstretched. This is 
called overstretching for the purposes of the present invention. When a cavity 1 with an 
initial shape shown in FIG 3 (a) is expanded to the shape shown in FIG 3 (b), the melted 
synthetic resin 2 (the layer hardened in direct contact with the cool inner wall of the 
cavity 1 ) in section A of (a) is overlapped and resembles section A in (b). In other 
words, the cavity 1 is expanded and the surface of the melted synthetic resin 2 in 
contact with the inner wall of the cavity 1 is overlapped. This is called overlapping for 
the purposes of the present invention. 

The volumetric capacity of the hollow section 3 is the ratio of the volume of the hollow 
section 3 to the volume of the entire hollow molded object including the hollow section 3 
for the purposes of the present invention. 

A volumetric capacity exceeding the amount of thermal contraction in the synthetic resin 
is a volumetric capacity exceeding 10% in the case of an amorphous resin and a 
volumetric capacity exceeding 15% in the case of a crystalline resin. 

The following is an explanation of the molding method of the present invention. 
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In the molding method of the present invention, as shown in FIG 1 (a), the injection 
nozzle 7 is brought into contact with the sprue 6 of a closed mold 5, a melted synthetic 
resin is injected, and the cavity 1 is filled with the melted synthetic resin. 

The melted synthetic resin 2 used in the present invention can be any thermoplastic 
resin, thermoplastic elastomer or heat-cured resin ordinarily used in the injection 
molding process. Thermoplastic resins, thermoplastic elastomers or combinations of 
these are recommended. Additives, fillers, stabilizers, and reinforcing materials such as 
glass fibers commonly known in the art are also recommended. 

The injection conditions for the melted synthetic resin 2 are similar to those for general 
injection molding. In the injection process for the melted synthetic resin 2, a single resin 
(foaming or non-foaming) can be injected or multiple resins can be used as in the 
sandwich molding process (these can be the same or different resins of both the 
foaming and non-foaming variety). 

If a foaming resin is used, the interior of the cavity 1 is pressurized as commonly known 
in the art. The resin is then injected into the cavity under pressure so as to fill the cavity 
while not foaming. 

After the cavity 1 has been filled with melted synthetic resin 2, as shown in FIG 1 (b), the 
hollow section forming fluid is injected into the cavity 1. When this is done, some of the 
melted synthetic resin 2 in the cavity 1 flows into the spare chambers 4 and a hollow 
section 3 is formed. 
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The injection of the hollow section forming fluid is performed from a fluid nozzle 8 built 
into the injection nozzle 7 as shown in FIG 1 (b). The hollow section forming fluid does 
not have to be performed from a fluid nozzle 7. It can also be injected directly into the 
cavity 1 via a different passage. 

The high-pressure fluid used in the present invention can be nitrogen gas, carbon 
dioxide gas or air. Generally speaking, it should not be harmful or liquefy at molding 
temperatures and injection pressures. However, a fluid or oligomer that is incompatible 
with the molten synthetic resin can also be used. 

The spare chambers 4 communicate with the cavity 1 so some of the melted synthetic 
resin inside the cavity 1 can flow into the chambers when the hollow section forming fluid 
is injected. The communication between the spare chambers 4 and the cavity 1 is such 
that the melted synthetic resin 2 fills the spare chambers 4 only after the melted 
synthetic resin 2 fills the cavity 1 . This should be accomplished by making the flow 
resistance to the melted synthetic resin 2 greater in the connecting passages 9. 

In order to make the flow resistance to the melted synthetic resin greater, the height of 
the connecting passages 9 should be 1 to 1/20th of the thickness of the cavity 1. 
Preferably, it should range between 1.5 and 10 mm, and ideally it should range between 
3 and 5 mm. If the connecting passages have a round cross section, the diameter 
should be 1 to 1/20th of the thickness of the cavity 1. If the thickness and diameter of 
the connecting passage 9 are too great, the melted synthetic resin 2 does not flow 
initially only into the cavity 1 . If the thickness and diameter of the connecting passage 9 
are too small, the melted synthetic resin 2 does not flow into the spare chambers 4 
easily when the hollow section forming fluid is injected. 
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Communication between the cavity 1 and the spare chambers 4 can be opened and 
closed. When the melted synthetic resin is injected into the cavity 1, for example, both 
passages can be blocked. When the hollow section forming fluid is injected into the 
cavity 1 , both passages are opened. Here, the thickness of the connecting passages 9 
can exceed the range described above. 

The spare chambers 4 have a thickness greater than that of the connecting passages 9. 
The volume can be the rough equivalent of the hollow section 3 to be molded or can be 
the rough equivalent of the hollow section 3 to be molded minus the amount of thermal 
contraction in the melted synthetic resin 2. One or more spare chambers can be formed. 
In the case of the former, the total volume equals the volume of the hollow section 3 to 
be molded. The size of the spare chambers 4 is usually 2 to 20% of the total volume of 
the mold (i.e., the cavity 1 plus the spare chambers 4) when the thickness of the cavity 1 
ranges between 1 .5 and 8 mm, and 10 to 50% of the total volume of the mold when the 
thickness of the cavity 1 exceeds 8 mm. 

The shape of the spare chambers 4 in cross section can be circular, semi-circular, 
triangular, square, rectangular, oval-shaped or any other shape. If the shape of the 
spare chambers 4 is round, they should still have the effect of causing the melted 
synthetic resin 2 to fill the chamber 1 before flowing into the spare chambers 4 when the 
hollow shape forming fluid is injected. 

When the hollow section forming fluid is injected, the hollow section 3 is formed in the 
direction that the melted synthetic resin flowed into the cavity 1 . The shape and position 
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of the hollow section 3 can be determined by where the spare chambers 4 connect to 
the cavity 1 . 

If, for example, a single spare chamber 4 is connected to the side of a cylindrical cavity 1 
into which the melted synthetic resin 2 and the hollow section forming fluid are injected 
from the center, as shown in FIG 4 (a), a hollow section 4 (sic) can be formed 
eccentrically from the center towards the spare chamber 4. When the chamber 1 shown 
in FIG 4 (a) has three spare chambers 4 arranged around it at equal intervals as shown 
in FIG 4 (b), a hollow section 4 (sic) can be formed with three sides an equal distance 
from the center as shown in the drawing. When a groove 10 is formed at the desired 
position inside the cavity 1 to widen the space in the desired position inside the cavity 1 
as shown in FIG 4 (c), a hollow section 3 can be formed along the groove 10. The 
groove 10 can extend from the injection position for the melted synthetic resin 2 towards 
the spare chambers 4 inside the cavity 1. 

By using the method shown in FIG 4 (c), a molded object with a wide reinforcing rib can 
be formed. This is difficult to achieve using a method of the prior art. 

If the groove 10 shown in FIG 4 (c) is used to form a reinforcing rib, the width of the 
reinforcing rib should exceed 0.7 times the thickness of the molded object. In this way, 
the thermal contraction on the underside of the reinforcing rib does not cause flaws 
when the reinforcing rib forms. This cannot be prevented using a molding method of the 
prior art. When the hollow section forming fluid flows along the groove 10, a hollow 
section 3 is formed inside the reinforcing rib. 
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The width of the , reinforcing rib should be three times, and ideally four times, the 
thickness of the molded object. If wider, stronger reinforcement is not obtained but it 
requires more pressure to get the hollow section forming fluid to flow along the groove 
10. 

After the hollow section 4 (sic) has been formed, the pressure from the hollow section 
forming fluid is maintained as the melted synthetic resin 2 cools and hardens inside the 
cavity 1. The hollow section forming fluid is then discharged from the hollow section 4 
(sic), the mold 5 is opened, and the hollow molded object is removed. When the hollow 
molded object is removed, the resin that flowed into and hardened in the spare 
chambers 4 is still attached as shown in FIG 1 (c). The excess resin is then cut off along 
the dotted lines shown in the same drawing. 

Here, solid molded objects are formed in the cavity of the spare chambers 4. However, 
when the hollow section forming fluid is injected into the cavity for the hollow molded 
object and the spare chambers are filled with melted synthetic resin from the cavity 1 , 
the hollow molded object formed in the main cavity is good. However, the spare 
chambers 4 in the present invention do not have to become completely filled. This has 
no effect on the hollow molded object. 

[Operation] 

The invention described in claim 1 prevents the hesitation marks from forming in the 
surface because melted synthetic resin is continuously injected into the cavity 1 and 
contact between the melted synthetic resin and the inner wall of the cavity 1 is not 
intermittent. Flaws also do not develop in the surface due to overstretching and 
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overlapping. A hollow molded object having a hollow section 3 with the volume capacity 
described in claim 2 and claim 3 is formed without any surface defects. 

The invention described in claim 4 prevents the hesitation marks from forming in the 
surface because the cavity 1 is filled with melted synthetic resin 2 so the melted 
synthetic resin 2 makes continuous contact with the inner wall of the cavity 1 . The 
injection of a hollow section forming fluid pushes some of the melted synthetic resin 2 
into spare chambers 4. An amount of melted synthetic resin 2 equivalent to the hollow 
section 3 is removed from the cavity 1 , the hollow section forming fluid is drawn into the 
cavity 1, and a hollow section 3 is formed. 

In the invention described in claim 5, the passages between the cavity 1 and the spare 
chambers 4 are opened and closed. As a result, the melted synthetic resin fills the 
cavity 1 first even when the connecting passages 9 are thicker. The thicker connecting 
passages 9 allow for smoother flow of the melted synthetic resin into the spare 
chambers 4 when the hollow section forming fluid is injected. 

In the invention described in claim 6, a groove 10 guides the hollow section forming fluid 
to form a hollow section inside a reinforcing rib. 

[Working Examples] 

Working Example 1 

A hollow molded object was molded using a direct sprue mold 5 with a capacity of 3 cc 
connected to a spare chamber 4 via a connecting passage 9 on both sides of the cavity 
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1 . The dimensions of the cavity 1 were width 5 cm, length 40 cm and thickness 0.4 cm. 
The dimensions of both spare chambers 4 were width 5 cm, length 5 cm and thickness 
0.4 cm. The dimensions of the connecting passages 9 were width 3 cm, length 1 cm, 
thickness 0.4 cm. 

The synthetic resin was rubber-reinforced polystyrene (Styron 494 manufactured by 
Asahi Chemical). The synthetic resin was injected under the following conditions to fill 
the cavity 1 . 



Injection Cylinder Temperature 


220°C 


Injection Pressure 


500 kg/cm 2 G 


Amount Used 


90 cc 


Injection Fill Time 


4 seconds 


Mold Temperature 


50°C 



After injection of the melted synthetic resin, nitrogen gas serving as the hollow section 
forming fluid was injected into the cavity 1 under the following conditions. When 
completed, the nitrogen gas was extracted, the mold 5 was opened, and the hollow 
molded object was removed. 



Accumulator Tank (1 liter) 


120 kg/crn 2 G 


Equilibrium Pressure 


109 kg/cm 2 G 


Duration 


90 seconds 



The resin filled the spare chambers 4. Hesitation marks were formed in the surface of 
the resin hardened inside the spare chambers 4, but there were no flaws or hesitation 
marks on the molded object inside the cavity 1. The quality of the surface met the 
standards for molded products. 

The molded object inside the cavity 1 was a hollow molded object, but the volumetric 
capacity of the hollow molded object was 23%. 
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Comparative Example 1 

Molding was performed using the same device, resin and conditions in Working Example 
1 except the connecting passages 9 in the mold 5 were closed, and the amount of resin 
used was 84 cc. 

The molded object obtained in this manner had a surface free of hesitation marks, but 
there were flaws at the end of the flow. The hollow section 3 of the molded object was 
formed locally around the sprue 6, but the hollow section 3 was not formed at the end. 
The volumetric capacity of the hollow section 3 was approximately 4%. 

The nitrogen gas injection period was extended from 90 seconds to 180 seconds, there 
were fewer flaws but the results were still unsatisfactory. When an hour elapsed before 
the molded object was removed, the number of flaws increased. 

Working Example 2 

A hollow molded object was molded using a direct sprue mold 5 connected to a spare 
chamber 4 via a connecting passage 9 on both sides of the cavity 1. The center of the 
cavity had a semi-circular groove 10 in the center with a length of 36 cm and a radius of 
0.3 cm. The dimensions of the cavity 1 were width 5 cm, length 40 cm and thickness 0.3 
cm. The dimensions of both spare chambers 4 were width 4 cm, length 0.9 cm and 
thickness 1 cm. The dimensions of the connecting passages 9 were width 3 cm, length 
0.7 cm, thickness 0.25 cm. 
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The synthetic resin was a copolymer polypropylene (M8619 Ml 14 manufactured by 
Asahi Chemical). The synthetic resin was injected under the following conditions to fill 
the cavity 1 . 



Injection Cylinder Temperature 


220°C 


Injection Pressure 


600 kg/cm 2 G 


Amount Used 


70 cc 


Injection Fill Time 


3 seconds 


Mold Temperature 


40°C 



After injection of the melted synthetic resin, nitrogen gas serving as the hollow section 
forming fluid was injected into the cavity 1 under the following conditions. When 
completed, the nitrogen gas was extracted, the mold 5 was opened, and the hollow 
molded object was removed. 



Accumulator Tank (1 liter) 


140 kg/cm 2 G 


Equilibrium Pressure 


132 kg/cm 2 G 


Duration 


40 seconds 



The resin filled the spare chambers 4. Hesitation marks were formed in the surface of 
the resin hardened inside the spare chambers 4, but there were no flaws or hesitation 
marks on the molded object inside the cavity 1. The quality of the surface met the 
standards for molded products. 

The molded object inside the cavity 1 was a hollow molded object that was hollow from 
the center of the rib with a 0.3 cm radius in cross section to the end. The volumetric 
capacity of the hollow section 3 in the hollow molded object was 19%. 

Comparative Example 2 
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Molding was performed using the same device, resin and conditions in Working Example 
2 except the connecting passages 9 in the mold 5 were closed. 

The molded object obtained in this manner had a surface free of hesitation marks, but 
there were flaws on the back of the rib at the end of the flow. The volumetric capacity of 
the hollow section 3 was 7%. The hollow section 3 of the molded object extended 13 cm 
from the sprue 6 in the center along the rib, which is semicircular in cross section. The 
hollow section 3 was not formed in the portion 13-20 cm from the center (at the end of 
the flow). 

When the nitrogen gas injection time was extended to 80 seconds, the hollow section 3 
of the molded object extended 15 cm from the sprue 6 in the center, and there were very 
few flaws at the end of the flow. However, the shape of the hollow section 3 took the 
shape of the reinforcing rib and was angular as shown in FIG 6. 

Working Example 3 

A hollow molded object was molded using a direct sprue mold 5 connected to a spare 
chamber 4 (width 10 cm, thickness 1 cm) via a connecting passage 9 (width 5 cm, length 
0.7 cm, thickness 0.25 cm) on both sides of the cavity 1 (width 20 cm, length 50 cm). 
The center of the cavity had a groove 10 with an equal width and height in the center. 
The height of the cavity 1 and the width (height) of the groove 10 changed. The length 
of the spare chambers 4 also changed in the same manner. 

The synthetic resin was a PPE/PA "alloy" (X9601 manufactured by Asahi Chemical). 
The synthetic resin was injected under the following conditions to fill the cavity 1. 
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Injection Cylinder Temperature 


280°C 


Injection Pressure 


1800 kg/cm 2 G 


Injection Fill Time 


10 seconds 


Mold Temperature 


60°C 



The relationship between the required injection pressure and the thickness (t) of a 
molded object the width (W) of the groove 10 is shown in FIG 7. 

The ratio of the thickness (t) of the molded object to the width (W) of the reinforcing rib 
should be three or more and ideally four or more in order to significantly reduce the 
required injection pressure. A hollow section was formed by the reinforcing rib all the 
way to the end because of the connecting passages 9 and spare chambers 4 on both 
ends. 

[Effect of the Invention] 

As explained above, the present invention has the following effects. 

(1) Because a molded object with a good surface can be obtained using the inventions 
described in claim 1 and claim 4, the amount of time required to finish the object can be 
reduced, and molded objects with a good external appearance can be obtained easily. 

(2) A molded object with a large hollow section 3 and a good surface can be obtained 
using the inventions described in claim 2 and claim 3. 

(3) A hollow section 3 can be obtained corresponding to the amount of melted synthetic 
resin by injecting a hollow section forming fluid according to the invention described in 
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claim 4. The hollow section 3 also has a uniform thickness. As a result, a hollow 
section 3 can be obtained as designed. 

(4) The switching time from the injection of the melted synthetic resin to the injection of 
the hollow section forming fluid can be easily controlled using the invention described in 
claim 5. 

(5) Effective reinforcement is provided by the wide reinforcing ribs in the invention 
described in claim 6. This reduces the amount of flaws in the external surface of the 
molded object. Also, the hollow section 3 is not formed where it is not required and the 
hollow section 3 is formed where it is required. As a result, the structural strength of the 
molded object is not undermined by the excessive formation of the hollow section 3. 

4. Brief Explanation of the Drawings 

FIG 1 (a) through FIG 1 (c) are drawings used to explain the molding method for the 
molded object of the present invention. FIG 2 (a) and FIG 2 (b) are drawings used to 
explain overstretching of the surface. FIG 3 (a) and FIG 3 (b) are drawings used to 
explain overlapping of the surface. FIG 4 (a) through FIG 4 (c) are drawings used to 
explain the shape and positioning of the hollow section. FIG 5 is a perspective view of 
the molded object in the second working example. FIG 6 is a cross-sectional view of the 
molded object in the second comparative example. FIG 7 is a graph showing the results 
from the third working example. 

1 : cavity 
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2: molten synthetic resin 
3: hollow object 
4: spare chamber 
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[x-axis] w/t ratio 

[y-axis] extrusion pressure (kg/cm 2 G) 
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1. Application 

Patent Application No. 1-258690 



2. Title of the Invention 

Hollow Molded Object and Molding Method Therefor 



3. Party Filing the Amendment 

Relation to Case 
Name 
Address 
Representative 

Relation to Case 
Name 
Address 
Representative 

4. Agents 

Names 

Address 



Telephone 



Patent Applicant 

Asahi Chemical Industry Co., Ltd. (003) 
1-2-6, Dojimahama, Kita-ku, Osaka 
Reiichi Yumikura 

Patent Applicant 
RP Topla Co., Ltd. 

1-7-27, Itsukaichi, Ibaraki-shi, Osaka 
Senji Takehisa 

Yoshio Toyoda, Patent Attorney (5941) 
Keisuke Watanabe, Patent Attorney (9682) 
Toyoda & Watanabe Overseas and Domestic 
Patent Office, Sanshin Building No. 227 
1-4-1, Yurakucho, Chiyoda-ku, Tokyo 
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5. Sections to be Amended 

Claims and Detailed Description of the Invention in the Specification 
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6. Content of the Amendment 

(1 ) The claims are amended as shown on the next page. 

(2) Page 6, Line 5 of the Specification 

Here, "exceed" (misspelled) has been amended to read exceed. 

(3) Page 6, Lines 9-16 of the Specification 

"In claim 4, the present invention ... forming the hollow section 3." has been amended to 
read "In claim 4, the present invention is a molding method for a hollow molded object, 
wherein the molding method has a step in which the hollow section forming fluid is 
injected into the cavity 1 after the cavity 1 has been filled with a melted synthetic resin 2, 
forcing some of the melted synthetic resin 2 inside the cavity 1 into a spare chamber 4 
connected to the cavity 1 and forming the hollow section 3, and wherein the volume of 
the spare chamber 4 is equivalent to the volume of the hollow section 3, and the 
thickness or diameter of the connecting passage 9 to the spare chamber 4 is 1 to 1/20th 
the thickness of the cavity 1 so the flow resistance to the melted synthetic resin 2 is 
greater than inside the cavity 1 . 

(4) Page 9, Lines 1 , 2 and 3 of the Specification 

Here, "exceed" (misspelled) has been amended to read exceed. 
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(5) Page 10, Lines 10-12 of the Specification 

Here, "such that the melted synthetic resin 2 ... in the connecting passages 9." has been 
amended to read "such that the flow resistance to the melted synthetic resin 2 is greater 
in the connecting passages 9 than inside the cavity 1." 

(6) Page 10, Line 15 of the Specification 

Here, " should be 1 to 1/20th of the thickness" is amended to read "has to be 1 to 1/20th 
of the thickness". 

(7) Page 10, Line 19 of the Specification 

Here, "it should range" is amended to read "it ranges". 

(8) Page 11, Lines 10-12 of the Specification 

"Here, the thickness ... described above." has been omitted. 

(9) Page 16, Line 5 of the Specification 

The following sentence is inserted between the second and third sentences: "The 
thickness or diameter of the connecting passage 9 is 1 to 1/20th the thickness of the 
cavity 1 so the flow resistance to the melted synthetic resin 2 is greater than the cavity 1 
and the cavity 1 is filled with melted synthetic resin 2 before the melted synthetic resin 2 
enters the spare chamber 4." 
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(10) Page 16, Line 10 of the Specification 

The following sentence is added to the end of the paragraph: "The volume of the spare 
chamber 4 is equivalent to the volume of the hollow section 3 so as to control the 
volume of the hollow section 3." 

(11) Page 16, Lines 12-17 of the Specification 

"The thicker connecting passages 9 ... is injected." has been amended to read "This is 
better at preventing the flow of melted synthetic resin 2 into the spare chamber 4 before 
the cavity 1 has been filled with the melted synthetic resin 2." 

Claims 

(1) A hollow molded object, wherein the hollow molded object is formed by continuously 
injecting a melted synthetic resin into a mold cavity, wherein the hollow molded object 
has a surface that is not overstretched or overlapping, and wherein the hollow molded 
object has a hollow section with a volumetric capacity exceeding the amount of thermal 
contraction in the melted resin. 

(2) The hollow molded object described in claim 1, wherein the hollow molded object is 
made of an amorphous resin, and wherein the hollow section has a volumetric capacity 
exceeding 10%. 
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(3) The hollow molded object described in claim 1 , wherein the hollow molded object is 
made of a crystalline resin, and wherein the hollow section has a volumetric capacity 
exceeding 15%. 

(4) A molding method for a hollow molded object, wherein the molding method has a 
step in which the hollow section forming fluid is injected into the cavity after the cavity 
has been filled with a melted synthetic resin, forcing some of the melted synthetic resin 
inside the cavity into a spare chamber connected to the cavity and forming the hollow 
section , and wherein the volume of the spare chamber is equivalent to the volume of the 
hollow section, and the thickness or diameter of the connecting passage to the spare 
chamber is 1 to 1/20th the thickness of the cavity so the flow resistance to the melted 
synthetic resin is greater than inside the cavity. 

(5) The molding method for a hollow molded object described in claim 4, wherein the 
connecting passage can be opened and closed, and wherein the connecting passage is 
blocked when the melted synthetic resin is injected into the cavitv. and the connecting 
passage is opqned when the hollow space forming fluid ig injected into the cavity, 

(6) The molding method for a hollow molded object described in claim 4 or claim 5 . 
wherein the cavity has a groove extending inside the cavity from the vicinity of the 
melted synthetic resin injecting position to the vicinity of the spare chamber so as to form 
a reinforcing rib with a width exceeding 0.7 times the thickness of the mold 
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